ABSTRACT Ground-based mid-infrared (mid-IR) 
INTRODUCTION

Making the most effective use of these instruments requires knowledge of how data quality is affected by environmental conditions. If, for example, sensitivity is seriously degraded by a high level of precipitable water vapour then it is wasteful to attempt observations on wet nights when optical instruments could be more profitably used instead. Equally, it makes little sense to schedule observations under the best conditions if similar quality data could be obtained with poorer seeing or cloudier skies. This kind of decision is particularly important in queue observing in which mid-IR instruments have to compete with other instruments for telescope time.
Some general information about the mid-IR sky is available in the literature, 12, 13 as is some more specific work on sky noise and observing techniques. 14 
DATA AND REDUCTION
The data set presented here consists of Michelle observations of stars from the network of over 400 mid-IR standard stars established by M. Cohen and coworkers. 20 For any mid-IR imaging observation in the queue at Table 1 ). Right: Q band atmospheric transmission (1.0 airmasses, 2.0 mm H2O, 0.05 µm spectral resolution) and the Qa filter profile. The N band window is bounded by opaque H2O and CO2 lines and contains a strong telluric O3 band around 9.6 µm, in the middle of the Si-3 filter. The transmission in the Q band "window" is generally poorer than in the N band because of the many strong and variable H2O lines. 
EMISSION AND TRANSMISSION
Saturation in Michelle imaging data occurs at ∼55,000 ADU. Fig. 2 shows that with the current exposure times saturation due to high water vapour levels is unlikely in the Si-2, Si-4, Si-5 and Si-6 filters on most nights on Mauna Kea, but with these particular exposure times it would be unwise to attempt observations in the Si-1, Si-3, N' and Qa filters when the PWV is much above 3 mm (note that a bias level of about 5000 ADU has been subtracted off the raw counts). Cloudy conditions can also cause saturation of the images.
Apart from the risk of saturation, a reason to be concerned about the background level is its effect on the sensitivity of the observations and the ability to detect faint objects. Assuming that the dominant source of noise is the random fluctuations in the photons from the sky and telescope themselves (the background limited case), the pixel-to-pixel variations in the residual background (after chop and nod subtraction) will be proportional to the square root of the counts in the raw background. Fig. 3 shows that the mean residual background is low for all measured values of the precipitable water vapour in all filters. Evidently the chopping and nodding can reduce the overall background level by a factor of >10
4 in the sky-subtracted frames even for relatively high water vapour columns where the background might be expected to be more variable. Fits to the standard deviation of the mean residual background, however, do reveal some dependence on τ 225GHz (Fig. 4) 21 and the relation
Although it is difficult to disentangle the effects of airmass and water vapour in the data, especially for the filters with fewer data points, we can make a crude estimate of the effect of those quantities on the transmission and signal-to-noise ratio (S/N) using atmospheric models
where T is the atmospheric transmission integrated over the filter bandpass (and therefore 1 − T the emissivity of the atmosphere), and 0.04 is a 4% assumed telescope and instrument emissivity. The results of these calculations are shown in Table 2 . 
IMAGE QUALITY
A great benefit of observing in the mid-IR from the ground is that the effect of seeing is minimal at these wavelengths (particularly in the Q band), and near-diffraction limited images are routinely obtained. For an 8 m telescope this implies FWHM∼0.3 arcsec, depending on the observing wavelength. The FWHM measured in the Qa filter are strongly concentrated towards the diffraction limit in Fig. 7 
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